Bi-County Transitway/ 
Bethesda Station 
Access Demand Analysis 


Prepared for: 


Washington Metropolitan 
Area Transit-Authority 


Office of Planning and 
Project Development 


Prepared by: 
PARSONS 
in conjunction with 


Gallop Corporation 
May 2005 





Bi-County Transitway/Bethesda Station Access Demand Analysis 


Contents 
EEX OCUEEV.G SUMMA Y oiiscayccsns edi assvicceusosessasingonseas'saise¥lsdanssuatanonsedssunesessenaseoossbncuudie soubosssvahnecdancesssauguineeansseds 1 
MAT UI Sac cis ea sagt Sy soya eas ia ohcy eens eee aaa eat ene Lae ar iat ea aera 1 
BE xiS ti RIGCES DI 3s cova sess tocctacsteageana teas wean aeenatgu wes Panta eae ew aa ead edad 1 
|OUR ye) C3 fo) dc) 1 & ene eRe Roe ee RC PR Re ee DE LOY ae eae N Ane ANE RU fry MENOOE apg NC eT RR PERT NETT ere No 1 
Capatity COnstraimts:s 4.25. Siswca teseseceatantsisstthsc aie tataate daa taoeinscd om aoa ona ane ae ea ae es 3 
WHO GUC HOM ici sissccesbecesieeuttasd sanded sch seek sated ecesveswahezcvssecatXsneeseasbadesslavedascesauesbeas noel estabedepeecucedbebeuelectaleces 4 
Be County Lan Sit w Ay aittetiesatctcsterercedvaaloctus Sects vencdeagnaatecceiesa livvdattaageaatectaenieten lyse atte ene 5 
BG Y PUR POS Cech cadets Siu aicloeid Aare cauaddacesuiaembaqtendtd inv daadiruastelon aaemicnaen acne toacdshea Shea mlen sas 8 
ASS UA CLOTS Aix hsp ame enrieaie tas iwlhaaa bivaed haute pie tarlantaa buns vada Adel aulnyatehtin Mamie Aautatens 8 
Existing: and Putra USC cess cesessecessscssacsnousnessvenssecssbersdesocnnsscoussspuatssnssccssvessssnssesoassssuapessheodeesss 9 
Existing: Metrorail: RIGGeSiip scviicsccsssenedssuiccssasesunsdachiasennesseundedodugs doosves sonsveovsewbsusnsssbensovansecesassahantecs 14 
Ridership Demand AnallySis................ccccccsscsscsscsccsssccssscccscccccssscecsscsccsccscssccsseseecsescessescesssscessssceees 17 
MWCOG Travel Forecasting Model as. cicalecs¥ voancesvadvacvderauenesvadenesdobocneausedias cia omcausva gdeoesbanmnmenents 17 
POU BEAN Ce sated easiest areal Seau vee sat iaSinaadaeaye Gage anda sy teaichn ane nance team ee 19 
WHOGE LV CTSi OM SETI VIE Ys siecacas Oras esA ctancentscecaueasssugnancsuunetina sen caboonaeeanieueatit cea teieeatana saiuaaerantradt tees 20 
RAGE rs nip) SUMIMAIY ea Ge cdstatent) ececat ca eeslr ca ce dctuton Satears Wevadiadthn coatasebshenlaah clresa tual iash aeandeadbedtias 20 
Analysis Of Capacity CoOmstrants i scscscsscissccseicscecvacesscastensesconscseosesscoeecsocatsseopicoeeuessevenshocstecuussvonekede 23 
SOURCE TUE a1 CS se stn ete haga ol are staves salase saalvang wel ecesiavuan boi sanceneace Saush are ucaeeaeae sia cehawvenseeees 24 
ASE DET ES TV GRANTS sas cares h eats net eacu ta te eco arsed tous nccuasiay acs catenin earteedensanaanansteo mrt aStoca ace iace uaeasneataanuca wen iade 25 
iGeubeztoinqh (6) <Uiaete) 5/1011 01: |g gear Cnet ere Renn Pas en nore Com tert irre ee Spiny tree Caner ar nie renee ter attri trier er 26 


TSR STIG EUS SG seas ct its os ae seers deo oa Senses bets ota Geiss oa Bae a Uae Goma aN Snige an awe oa 26 


Bi-County Transitway/Bethesda Station Access Demand Analysis 


Figures 
Figure: Is: Bethesda. Vicinnnty sca svyeets sede Sate ives Saahen saves scutes ede scadweslesadaiseyia Vas ons iv atatntves Sadhevan tative tasecnieada 4 
Figure 2: Bi-County Transitway Alene nit. jc:ssissscassazescradasonacesavaxigoys cians datonta sdagutnnsbandevenavadensiateenaysa 6 
Figure 3: Proposed Bethesda South Entrance Configuration ...........cceeceeseseeceteceeecneeeseeeeeeeeeneeeneeeeees 7 
Figure 4: Bethesda Area TAZs and M-NCPPC BIOckS.............ccccesssscesscescesseceeececeeccesccecesseseeeonseees 10 
Figure 5: Expansion of Service Areas Caused by South Entrance... ee eecesecseereeeeeeeeeeeeceneeneeees 11 
Figure 6: Existing Bethesda Metrorail Station Boardings and AlightingS ............ccccesseeteeeeeeeee 14 
Figure 7: Access Modes for Metrorail Trips with origins at Bethesda...........cceeeceeeseesteeeteeeteeeees 16 
Figute:3:: Adjusted. Ridership: Summary». 2030 ss. c.sstastoacstiotawed sages oaaaescaraeameessoretasmactniantemann 22 
Tables 
Table Ty Adjusted Ridership Summary, 2030: 2ccccsccectsceccethavccdschgaccsadverecdasevactuadaseenapnieqasy ebasataone 2 
Table 2: Summary of Bethesda Station Infrastructure Requirement «0.0.0.0... cceeeeeeeeeeceteeeeeeneeeeeeeeees ] 
Table 3: Change in Area, Dwelling Units and Employment near Station Entrances ............ eee 12 
Table 4: Allocation of Trips to Bethesda Metrorail Station Entrances by TAZ..........cceeeseeeeeeeeeees 12 
Table 5: Allocation of Trips to South Entrance Access Points by TAZ.........ccceseseeseeeeeeeeceeeneeeaee 13 
Table 6: Existing Boardings and Alightings, Peak Periods and Dally .0....... ce eecesceceeneeereeeeeeneeeaee Ife) 
Table 7: Access Modes for Metrorail Trips with origins at Bethesda ..........cee ce ccceseceteceeeeeeeeeteees 15 
Table 8: Adjusted Ridership Summary, 2030...........ccccccccsssccessecsseceseceeeeeescecsaeceseeseeeeeseecsaeceeesteeenaees 21 
Table 9: Assumed Metrorail Station Capacity Criteria ..........cccccecccecsseceseceseceneceeeeeeseeenseenseeneeeenaees 23 
Table 10: Summary of Bethesda Station Infrastructure Requirements ............csceesesseeseeereeeeeeeeeeaee 26 
Appendices 
Appendix A: Summary of Jobs and Dwelling Units by Block, Bethesda CBD......... cc eeeeeseeeeeeees 28 
Appendix B: Modeling and Operating ASSUMpHIONS.............ceeceseeseseeeeeeeeeeeeeeseeeeeeeeaeceaecaeeeneenees 32 
Appendix C: Metrorail Service and Headway Comparison (minutes) ...........eeccesececeeneeteeeeeeeeeeeees a 
Appendix D: Comparison between Land Use Forecasts in the Bethesda CBD ........ ee eeeeeeeneeeeees 38 
Appendix E: Summary of Transit Forecasting Results and Initial Ridership Adjustments ............. 39 
Appendix F: Calculation of Increased Ridership Caused by South Entrance ....0.... ee eeeseereeeeeeees 44 
Appendix G: Ridership Adjustments to Account for South Entrance... eeeeceseceseeneeeeeeeeeeeeeeees 46 
Appendix H: South Entrance Elevator Analysis ..........ccceecesccseeseeeseeeeceseceseceeeseeeeeeeceaeceaecaeeeseeeeees 52 
Appendix I: Metrorail Station Infrastructure Analysis ...........ceceseesesseceseceseceeeeseeeeeeeeeeaeceaeceeeeeeeeees af 


Appendimels NEPALI 30 By alain yd oss siccasersutesady eas qonpeceeasvandentotneiheatanetiansseneeanat odeiseaasasealauie 63 


Bi-County Transitway/Bethesda Station Access Demand Analysis 


EXECUTIVE SUMMARY 


The addition of a new south entrance to the Bethesda Metrorail Station offers an opportunity to 
expand the accessibility of the station to the surrounding area. Likewise, the proposed Bi-County 
Transitway offers the prospect of improved transit connections between Bethesda and Silver Spring, 
College Park, and New Carrollton. This study determines the effects of a south entrance and the Bi- 
County Transitway on Bethesda-based transit ridership and on the infrastructure of the Bethesda 
Station. 


Three options were considered in this study for the year 2030, as follows: 

e Option 1: No-build scenario, where existing conditions remain unchanged 

e Option 2: South Entrance scenario, where no new transitway is assumed, but the south entrance 
is assumed to provide access to the Metrorail platform 

e Option 3: Bi-County Transitway scenario, where the transitway is assumed to be in place along 
with the new south entrance 


Land Use 


A comprehensive review of land use in the Bethesda Station area was conducted based on data from 
the Metropolitan Washington Council of Governments (MWCOG) and the Maryland-National 
Capital Park and Planning Commission (M-NCPPC). The forecast calls for a 37 percent increase in 
Bethesda-area jobs and a 55 percent increase in Bethesda-area households by 2030. 


A new south entrance to the Bethesda Station would help serve the increased population and 
employment by reducing walking distances to and from the station. By 2030, the south entrance 
would increase the number of jobs within 4 mile of a Metrorail Station entrance by 11 percent, and 
would increase the number of households within the same radius by 27 percent. 


Existing Ridership 

The Bethesda station currently handles about 9,500 Metrorail boardings per day, with a similar 
number of alightings; the station is in the top fourth of all Metrorail stations when ranked by 
ridership. Boardings and alighting volumes are nearly equal during much of the day, demonstrating 
that the Bethesda area attracts Metrorail passengers nearly equally from both residential and office 
land uses. 


Walking is by far the most common access mode for passengers arriving at the Bethesda station. 
Over 70 percent of daily passengers walk to the station, increasing to nearly 90 percent during the 
afternoon peak period. About 10 percent of daily passengers arrive by bus, while 9 percent drive 
and park. 


Future Ridership 

Version 2.1 D of the MWCOG travel forecasting model was used to evaluate future ridership on 
Metrorail and the Bi-County Transitway in the year 2030, and the Metrorail Development-Related 
Ridership Survey was used to evaluate the ability of the south entrance to induce new ridership. 
Ridership results are presented in Table 1. 
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Table 1: Adjusted Ridership Summary, 2030 
Metrorail Bethesda Bi-County Transitway Transfers between Total Access Demand 
AM Peak Station Bethesda Station Metrorail and Bi-County | (excludes transfers) 


Period From Metro} From Bi- 
Entrance | Boardings | Alightings | Boardings | Alightings to Bi- County to | Boardings 
County Metro 


Nea 5100 | 5100 | On OT 

Option 1: 

goto To 
[rota | 5300_| ss00 | o | 0 | 

South Ent 


Metrorail Bethesda Bi-County Transitway Transfers between Total Access Demand 
PM Peak Station Bethesda Station Metrorail and Bi-County | (excludes transfers) 
Period From Metro| From Bi- 
ene Entrance | Boardings | Alightings | Boardings | Alightings to Bi- County to | Boardings 
Count Metro 

3,100 5,000 
Option 1: 
NoBuild | Sour | 0 | 0 | 

f Tota | 3.100 | 5,000 
Option 2: 2,200 3,500 


aos 
Ses 
[aes] 
South Entrance . eae 
without Bi- |_South | 1,000 | 1600 | 0 | 
eas 
South Entrance | South | 900 | 1,500 | 1,400 | 

| 2,900 


with Bi-County [4800 | 1,400 | 


Metrorail Bethesda Bi-County Transitway Transfers between Total Access Demand 
Station Bethesda Station Metrorail and Bi-County |_ (excludes transfers) 
From Metro | From Bi- 
Count Metro 
[Noa [18.000 [16,100 [TONNN| NONE) 0 [mn Om 713.100 | 
Option 1: 
No-suia | South [Oo oo 
| Total | 13,000 | 13,100 | 0 | 0 | 
ee 
aS ae) 
za 


cen 
Option 3: | North | | 7,900 | | 7,800 | fo | o | o | 7900 | | 7,800 | 
South Enance 


Note: Figures are rounded to the nearest 100 riders, which may affect sums. 
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The ridership forecast shows the following notable trends: 


In Option 1, boardings and alightings would increase to about 13,000 per day by 2030, an 
increase of about 35 percent over existing conditions. 

The south entrance would induce a 3.2 percent increase in pedestrian-based Metrorail ridership 
from residential areas and a 7.5 percent increase in pedestrian-based ridership from commercial 
areas. 

The south entrance would capture about 37 percent of the station’s rail access trips in Option 2 
and about 48 percent of rail access trips in Option 3. 

The addition of the Bi-County Transitway would increase total Bethesda-based rail ridership by 
about 13 percent, although Metrorail ridership would decrease slightly. 


Capacity Constraints 
An evaluation of the Bethesda Station’s infrastructure showed the following: 


In the No-build scenario, the Bethesda station’s only capacity shortfall would be the vertical 
passenger circulation between platform and mezzanine. Ifa south entrance were constructed, 
the existing north entrance would operate below capacity. 

The elevator-based south entrance would require three elevator cabs in Option 2 and five cabs in 
Option 3. 


A summary of the station’s infrastructure requirements is presented in Table 2. 


Table 2: Summary of Bethesda Station Infrastructure Requirements 






























































North Entrance South Entrance 
Infrastructure Element . . : : : 
Existing Option | Option | Option | Option | Option 
1 2 3 2 3 
Siseey Escalators 3 3 2 2 0 0 
ree O * kk kk 
mezzanine Elevators 1 2 2 2 3 5 
Vertical Stairs 0 0 0 0 1 1 
Circulation e __ | Escalators oy) 2 2 2 1 1 
ezzanine : 
to platform Elevators 1 2 2 2 2 2 
Stairs 0 1 0 0 1 1 
Farecard Vendors 7 7 5 5 2 3 
Standard 7 5 3 3 2 3 
Fare Gate Aisles ADA L é e g : ¢ 
Spare 0 1 1 1 1 1 
Total 8 8 6 6 5 6 








* A minimum of two elevators is recommended for redundancy. 
*“ One additional elevator should be considered for redundancy. 
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INTRODUCTION 


The Bethesda Metrorail Station is located in southern Montgomery County, Maryland, and serves 
the surrounding mix of office, retail, entertainment and residential development. The station is on 
Metrorail’s Red Line, which operates between Shady Grove and Glenmont via downtown 
Washington, D.C. The Bethesda Station opened in 1984. An aerial photograph of the area is 
presented in Figure 1. 


Figure 1: Bethesda Vicinity 
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In the Bethesda vicinity, the Red Line runs in a tunnel under Wisconsin Avenue, at a depth of 
roughly 130 feet below street level. The platform’s depth poses a challenge to Metrorail passenger 
access. 


Existing access is provided from the north of the platform, via an escalatorway connecting the 
station’s underground mezzanine level with the bus level, about 20 feet below street level. A 
second, much shorter, set of escalators connects the bus level with street level, at the southwest 
corner of Wisconsin Avenue and Old Georgetown Road. An existing pedestrian tunnel also crosses 
under Wisconsin Avenue from the bus level to a second entrance point on the southeast corner of 
Wisconsin Avenue and East-West Highway. 


A single elevator also provides access between the street and mezzanine levels. At street level, the 
elevator is located on the northwest corner of Wisconsin and Montgomery Avenues. 


The station’s bus level is mostly enclosed below a plaza and other development. It includes a bus 
terminal with seven bus bays serving 15 Metrobus and Ride-On bus routes, as well as the Bethesda 
8 Trolley, which provides free shuttle service in the Bethesda central business district. The bus 
level also includes a kiss-and-ride lot with 26 parking spaces. Vehicular access to the bus bays and 
the kiss-and-ride lot is from the west, on Woodmont Avenue and Edgemoor Lane. 


Vertical circulation between the mezzanine and center platform includes a single elevator and two 
escalators. 


Bi-County Transitway 


The proposed Bi-County Transitway would provide a high-capacity transit link between the 
Bethesda and New Carrollton Metrorail Stations, with stops at Silver Spring, College Park and 
intermediate points, as shown in Figure 2. The 14-mile route would provide direct connections 
between the Metrorail Red, Orange and Green Lines. Sometimes referred to as the Purple Line, the 
Bi-County Transitway evolved from the Capital Beltway Purple Line Study and the Georgetown 
Branch Transitway Study, which proposed to link Bethesda and Silver Spring on a shorter 
alignment. 


Originally, the Georgetown Branch was established around 1900 to provide rail service between 
Silver Spring and Georgetown. After rail service ended, the corridor was identified as a potential 
transit corridor in the 1980s. Following feasibility studies, Montgomery County purchased the 
Georgetown Branch right-of-way in 1988. Portions of the alignment currently serve as the interim 
Capital Crescent Trail, a popular shared-use facility for pedestrians and bicyclists. 
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Figure 2: Bi-County Transitway Alignment 
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Source: Maryland Transit Administration 


Several recent studies of the corridor have been undertaken: 


e The Georgetown Branch Transitway/Trail Major Investment Study (MIS)/Draft Environmental 
Impact Statement (EIS) was completed in 1996. This study considered light-rail and a busway 
on the 4.4-mile section of the Georgetown Branch between Bethesda and Silver Spring. 


e The Georgetown Branch Transitway Terminal Stations Study was conducted by the Washington 
Metropolitan Area Transit Authority (WMATA) in 2001, to provide technical support to the 
Final EIS. The study proposed configurations for the Bethesda and Silver Spring Stations, 
which were considered the termini of the line at that time. 


e The Maryland Transit Administration (MTA) is currently conducting the large-scale Bi-County 
Transitway Alternatives Analysis (AA)/EIS. MTA is looking at a variety of alternatives, 
including bus rapid transit (BRT) and light-rail transit (LRT); an alignment other than the 
Georgetown Branch right-of-way; and use of portions of existing roads for LRT. 


The Bi-County Transitway’s terminal station in Bethesda is proposed just west of Wisconsin 
Avenue and south of Elm Street. The platform would be one level below street level, as shown in 
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Figure 3. The Bi-County Transitway would be well above the existing Metrorail Red Line, and the 
platform would be near the south end of the existing Bethesda Metrorail platform. 


For BRT alternatives, the transitway’s Bethesda Station could also be located near the existing 
Metrorail Station’s north entrance, in the same general vicinity as the existing bus bays. 


Figure 3: Proposed Bethesda South Entrance Configuration 
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Source: Adapted from Georgetown Branch Transitway Terminal Stations Study Executive Summary 


Figure 3 shows the Georgetown Branch Study’s vertical circulation assumptions. Access to the Bi- 
County Transitway’s Bethesda platform was proposed as a set of four elevators on the southwest 
comer of Wisconsin Avenue and Elm Street. The elevators would stop at the Bi-County Transitway 
level, 24.5 feet below street level, and would continue to the Metrorail Station, on a new mezzanine 
122.5 feet below street level. This configuration would facilitate direct access to either transit route, 
as well as transfers between the two routes. 


Because of the depth of the Metrorail platform, it was determined that escalator access to Metrorail 
at the south entrance would be prohibitive. 
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Access to the Bi-County Transitway Bethesda platform could also be provided via the existing 
Capital Crescent Trail to the west, which continues under the Apex Building to the intersection of 
Bethesda and Woodmont Avenues. 


Study Purpose 


The purpose of this study is to evaluate the Bethesda station facilities to determine their ability to 
accommodate the passenger traffic generated by the proposed south entrance and the proposed Bi- 
County Transitway. The following three future scenarios are considered: 


e Option 1: No-build scenario, where existing transit service and infrastructure remain unchanged 

e Option 2: South Entrance scenario, where no new transitway is assumed, but the south elevator 
access point is assumed to provide access to the Metrorail station 

e Option 3: Bi-County Transitway scenario, where the transitway is assumed to be in place 
between Bethesda and New Carrollton, along with the new south elevator access point to serve 
both local and transfer access to Metrorail and the transitway 


The study involved evaluation of existing and future land use, estimates of existing and future 
ridership levels on Metrorail and the Bi-County transitway, forecasts of new ridership generated by 
the south entrance, full evaluation of station features, such as elevators and fare gate aisles, and a 
review of the proposed station configurations for compliance with NFPA-130, the applicable transit 
station evacuation guideline published by the National Fire Protection Association. 


Assumptions 
General assumptions used throughout the study are as follows: 


e Design year: 2030 
e Future Red Line Metrorail service: 2.5-minute headways (24 trains per hour) 
e Future Metrorail train consist: 8-car trains 
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EXISTING AND FUTURE LAND USE 


The initial phase of the study allocated pedestrian trips to and from the existing and proposed 
entrances to the Bethesda Metrorail station and proposed Bi-County Transitway station based on the 
surrounding land use. The future land use in the Bethesda station area was determined based on 
MWCOG Round 6.4 forecasts for jobs and dwelling units. The data was examined at the Traffic 
Analysis Zone (TAZ) level for the year 2030. 


The MWCOG TAZ data was further refined based on information provided by M-NCPPC. The 
additional data included smaller geographic increments, approaching the block level, for three 
TAZs in the Bethesda central business district (CBD) area. The M-NCPPC block data provided a 
more accurate forecast of the distribution of jobs and dwelling units within the TAZs located closest 
to the existing and proposed entrances. Figure 4 illustrates the location of TAZs and M-NCPPC 
blocks in the Bethesda area. Complete details about the existing and future land use forecast are 
included in Appendix A. 


The primary access point to the proposed south entrance of the Bethesda station would be the 
elevators on Elm Street just west of Wisconsin Avenue. However, if the Bi-County Transitway is 
constructed, these elevators would also stop at the Bi-County Transitway level 24.5 feet below 
street level. This is also the same level as the current interim Capital Crescent Trail, which would 
serve as a Secondary access point to the elevators and the Bi-County Transitway. The trail access 
point would shorten the walking distance from some blocks and eliminate the need for patrons to 
use the elevator to access the Bi-County Transitway. For this report, the primary street-level access 
is referred to as the east access point, and the secondary transitway-level access is referred to as the 
west access point. 


Although there is a mix of uses in the station area, the higher density uses are concentrated around 
the station and consist of predominantly office space and supporting retail. As the distance from the 
station increases, so does the percentage of residential uses, which occur at lower intensities. 
Adding a south entrance to the Metrorail station would expand the catchment area for pedestrian 
trips in the Bethesda area as illustrated Figure 5 and Table 3. 


Dwelling units within the station’s catchment area increase by a relatively high 27 percent—larger 
than the 9 to 11 percent increase in employment. The percent increase in dwelling units is larger 
than for employment because of the concentration of employment near the existing station, whereas 
the expanded catchment area captures large residential areas. However, the number of new trips is 
much larger from employment land uses because the density of the residential uses is much lower, 
attracting far fewer trips per unit area. 
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Figure 4: Bethesda Area TAZs and M-NCPPC Blocks 
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Figure 5: Expansion of Service Areas Caused by South Entrance 
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Table 3: Change in Area, Dwelling Units and Employment near Station Entrances 


Land Area Ce Units Pela one | 


(acres) 


Within mile Obexisting 12.77 1,349 2,891 21,096 29,104 
entrance 
“mile | Within % mile of existing 16.75 2,261 3,680 23,509 32,296 
radius | or proposed entrance 


Within 72-tnile OF exis ing 48.78 3,869 6,237 33,282 45,267 
entrance . : , , ; 
ee a eee as 
vemile..| Within: rile OF existing 56.68 5,253 7,931 36,211 49,167 
radius | or proposed entrance 
Increase Due to 1,384 1,694 | 2,929 | 3,900 | 


Source: MWCOG Round 6.4 


South Entrance 





The allocation of Metrorail boardings in the morning peak period was determined based on the 
distribution of dwelling units in the station area and assumes that most morning trips are from home 
to work. The morning alightings were allocated based on the distribution of jobs in the station area, 
based on a similar assumption that most people exiting the station in the morning are on their way 
to their place of employment. The allocation of Metrorail trips in the afternoon peak period was the 
reverse of the morning, such that alightings in the afternoon follow the same pattern as boardings in 
the morning, and boardings in the afternoon follow the same pattern as alightings in the morning. 
The morning and afternoon allocation of Metrorail boardings and alightings between the north and 
south entrances are presented in Table 4. 


Table 4: Allocation of Trips to Bethesda Metrorail Station Entrances by TAZ 






































TAZ AM Boardings and PM Alightings PM Boardings and AM Alightings 
North Entrance South Entrance North Entrance South Entrance 

329 0% 100% 0% 100% 

332 30% 70% 30% 70% 

340 50% 50% 50% 50% 

343 100% 0% 100% 0% 

344 87% 13% 17% 23% 

345 0% 100% 0% 100% 

351 100% 0% 100% 0% 





Source: Based on MWCOG Round 6.4 population and employment for 2030. 


12 





Bi-County Transitway/Bethesda Station Access Demand Analysis 


If a south entrance were constructed, all or most of the boardings and alightings from TAZs 329, 
332, and 345 would use that entrance. All or most of the boardings and alightings from TAZs 343, 
344, and 351 would use the existing north entrance. TAZ 340 would be split fairly evenly between 
the two entrances. 


If the Bi-County Transitway is constructed, all Bi-County Transitway passengers are assumed to 
use the south entrance. Use of the north entrance would require a long trip through the Metrorail 
Station, including vertical circulation down the long north escalators and back up the south 
elevators, passing through the faregates and along the platform. This route would be unattractive to 
Bi-County passengers; the street-level route would require much less time. 


However, if the Bi-County Transitway is constructed, both Metrorail passengers and Bi-County 
Transitway passengers may choose to use either the east or west access points to the south entrance. 
(The locations of the east and west access points are included on Figure 3.) The allocation of 
boardings and alightings by south entrance access point was determined based on the same method 
previously described for the Metrorail station entrances. The morning and afternoon allocations 
between the west and east access points are presented in Table 5. 


It was assumed that the elevators would not stop at the Capital Crescent Trail if the south entrance 


were constructed without the Bi-County Transitway (under Option 2), to improve elevator 
operations. 


Table 5: Allocation of Trips to South Entrance Access Points by TAZ 




















TAZ AM Boardings/PM Alightings PM Boardings/AM Alightings 
West Access East Access West Access East Access 

329 100% 0% 100% 0% 

332 0% 100% 0% 100% 
340 50% 50% 50% 50% 

343 0% 100% 0% 100% 
344 0% 100% 0% 100% 
345 89% 11% 44% 56% 

351 0% 100% 0% 100% 























Note: Applies only to trips that are determined to use the South Entrance. 
Source: Based on MWCOG Round 6.4 population and employment for 2030. 


All or most of the boardings and alightings from TAZs 329 and 345 would use the west access 
point. All or most of the boardings and alightings from TAZs 332, 343, 344, and 351 would use the 
east access point. TAZ 340 would be split fairly evenly between the two access points. 
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EXISTING METRORAIL RIDERSHIP 


Existing Metrorail ridership was determined from three mid-week days in May 2004, generally 
taken to be an average, representative period. May ridership levels were used as the baseline for 
computations of future ridership in this report; however, it is noted that ridership often surges above 
May levels, particularly during the summer. Figure 6 graphically presents the existing boarding and 
alighting patterns at the Bethesda station in 30-minute increments. Table 6 documents existing 
boardings and alightings during peak periods of various lengths and on a daily basis. 


Figure 6: Existing Bethesda Metrorail Station Boardings and Alightings 
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The WMATA 2002 Metrorail Passenger Survey was used to determine the modes of access for 
Metrorail trips with origins at the Bethesda Station. The relevant results of the survey are presented 
in Table 7 and graphically in Figure 7. 
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Table 6: Existing Boardings and Alightings, Peak Periods and Daily 


Table 7: Access Modes for Metrorail Trips with origins at Bethesda 


Bi-County Transitway/Bethesda Station Access Demand Analysis 


























Boardings | Alightings 

30-min peak 759 704 

AM Peak 
Period 1-hr peak 1506 1252 
3-hr peak 3298 2622 
30-min peak 668 773 

PM Peak 
Period 1-hr peak 1239 1407 
3-hr peak 2672 3233 
Daily 9490 9701 
























































AM Peak AM Off Peak PM Peak PM Off Peak Daily 

Access Mode 
no. pct. no. pet. no. pct. no. pct. no. pct. 

Walk 1,464 | 49.8% | 1,955 | 72.9% | 1,561 | 88.8% | 1,900 | 84.3% | 6,880 | 71.4% 
Metrobus 96 | 3.3% 0| 0.0% AT | 27% 63| 28%] 206) 2.1% 
Ride-On 528 | 18.0% 45| 1.7% 47| 2.7% 63 | 28%] 683| 7.1% 
ee 12} 04%] 45| 17%! 24] 1.3%] 42) 1.9%] 123] 1.3% 
ened 420 | 14.3% | 409| 15.3% 31 1.8% 42 1.9% | 902] 94% 
Rode with 
someone who 12 0.4% 45 1.7% 0 0.0% 0 0.0% 57 0.6% 
parked 
ae 384 | 13.1%] 45| 1.7%| 39| 22%]! 146] 65%] 615) 6.4% 
Bicycle 12| 0.4% 0| 0.0% 0] 0.0% 0| 0.0% 12] 0.1% 
Unknown 12/ 0.4%] 136] 5.1% 8] 0.5% 0/ 00%] 156] 16% 
Total 2,941 | 100.0% | 2,682 | 100.0% | 1,757 | 100.0% | 2,255 | 100.0% | 9,635 | 100.0% 























Source: WMATA 2002 Metrorail Passenger Survey 
Note: Rounding may affect sums. 


Walking is the dominant access mode for Bethesda passengers. About half of passengers in the 
morning peak period walk to the station, increasing to nearly 90 percent in the afternoon peak 
period. Ride On Bus service is about six times more popular than Metrobus service as an access 
mode; Ride On is the second most frequent mode of access in the morning peak. About 14 percent 
of morning-peak passengers drove and parked, accounting for over 400 parked vehicles in the 
vicinity of the station. 


A review of egress mode data from the Metrorail Passenger Survey shows patterns that are largely 
symmetric with the access mode data presented in Table 7 and Figure 7. 
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Figure 7: Access Modes for Metrorail Trips with origins at Bethesda 
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Source: WMATA 2002 Metrorail Passenger Survey 
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RIDERSHIP DEMAND ANALYSIS 


Two methodologies were used to forecast future ridership. First, the MWCOG travel forecasting 
model was used to compare ridership under existing, No-build, and Bi-County Transitway 
scenarios. However, the model is not the best way to predict new Metrorail demand that would be 
induced by providing better access through a south entrance. As such, the south entrance was 
evaluated using the methodology outlined in WMATA’s Development-Related Ridership Survey 
(1987, 1989), coupled with the land use forecast discussed earlier. Each of these methods is 
outlined in further detail below. 


MWCOG Travel Forecasting Model 


WMATA provided a copy of the MWCOG Version 2.1 D/TP+#50 travel forecasting model with 
Round 6.4A of the MWCOG Cooperative Forecasts on demographic data, and it was initially 
expected that this Version D model would be used exclusively in the study. However, the Version 
D model does not include the Bi-County Transitway, which is the most critical component of this 
study. In the earlier Georgetown Branch Transitway study, the Bi-County Transitway and its 
supplementary network of feeder buses were coded and tested as one of the alternatives under the 
MWCOG Version 2.1 C model with Round 6.2 Cooperative Forecasts. Modeling assumptions used 
in the earlier study and carried forward to this study are presented in Appendix B. 


It was initially expected that this earlier coding of the Bi-County Transitway could be easily adapted 
into the new MWCOG Version D model. However, a review of the Version D model indicated that 
the Bi-County Transitway coding could not be readily converted from Version C model because of 
significant changes in the structure and algorithms of the Version D model. 


Because of these constraints, the Version C model that includes the Bi-County Transitway was 
selected for use in this study, with the following refinements to reflect the needed updates: 


e Metrorail service in the Version 2.1 C model was replaced with the service from the “Dulles 
Corridor Final EIS Full Build after 2015” plan. Appendix C compares Metrorail service 
assumptions between the original 2025 Constrained Long Range Plan (CLRP) transit network 
and the updated 2030 plan used in this study. 

e Round 6.4A land use input data for the year 2030 replaced the Round 6.2 data from 2025 used 
in the Version C model. As such, the impacts of the most recent land use assumptions on Bi- 
County Transitway ridership were assessed. Appendix D further illustrates the differences 
among land use forecasts for TAZs in the Bethesda CBD. 

e A separate node was added to represent the Bethesda Bi-County Transitway station to document 
transfers between the transitway and Metrorail. 


Because the Version D model was not used in the study, a sensitivity analysis was undertaken to 
document the differences in model results attributable to the use of the Version C model. The 
results of this analysis are discussed later in this section. 


In the model, the transit vehicle mode was coded as light rail. Because BRT and LRT are expected 


to have only minor operational differences, this study does not directly consider changes to transit 
vehicle mode. 
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To develop ridership forecasts for the Bethesda Station based on the demand analysis from the 
MWCOG travel forecasting model, prior to adding a new south station entrance, the following three 
scenarios were studied: 


e Existing 2005 conditions 
e Future 2030 No-build (does not include Bi-County Transitway) 
e Future 2030 Build (includes Bi-County Transitway) 


The results of the existing conditions scenario were compared to actual ridership, forming a basis 
for adjusting future ridership forecasts from the model. 


The MWCOG model is only able to simulate the morning peak and off-peak periods. Afternoon 
peak-period data was synthesized by assuming that trip distribution is symmetric to the morning 
peak, and by assigning afternoon trips to times of the day that are consistent with existing patterns. 


The raw model outputs and adjusted results for these three scenarios were summarized into three 
categories: regional transit demand, Bethesda Station demand, and Bethesda local access demand. 
Each of these categories is discussed further as follows. 


Regional Transit Demand 


Part I of Appendix E presents the differences in regional transit demand among the scenarios. 
Regional transit demand accounts for changes in transit trip patterns on a regional basis, including 
the following elements: 


e Modeled transit person trips by trip purpose, time period and access mode 

e Modeled rail trips by time period and access mode 

e Observed rail trips by time period from May 2004 

e Future adjusted rail trips by time period based on observed rail trips and the relationship 
between modeled rail trips of different scenarios 


Bethesda Station Demand 


Bethesda Station demand, as shown in Appendix E, Part II, accounts for transit trip patterns at the 
Bethesda station, including the following elements: 


e Metrorail and Bi-County Transitway boardings and alightings by time period, access mode, and 
direction of travel 

e Observed rail boarding and alighting by time period from May 2004 

e Modeled rail transfers between Metrorail and the Bi-County Transitway by time period and 
access mode 

e Future adjusted boarding and alighting, adjusted transfers between Metrorail and the transitway, 
and local (non-transfer) access demand by time period based on observed boarding and alighting 
data and the relationship between modeled rail boarding and alighting data of different scenarios 


Bethesda Station Local Access Demand 


Bethesda local access demand, as shown in Appendix E, Part III, represents direct access and egress 
from the Bethesda area to Metrorail and the Bi-County Transitway. It differs from station demand 
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in that it excludes passengers transferring between Metrorail and the transitway, focusing only on 
those passengers who access the Bethesda Station by other modes. The following elements are 
included: 


e Modeled local boarding and alighting rail demand by time period, access mode, and direction to 
and from station 

e For passengers who walk to the station, the boarding and alighting demand was further 
segregated by origin and destination TAZ. 

e Future adjusted local rail demand by time period, access mode, and direction 


The rail ridership estimates derived from the above modeling procedure represented the basic 
demand without the new south entrance, with and without Bi-County Transitway. 


South Entrance 


A new south entrance would provide significant benefits for current Metrorail users and would 
attract new riders because of the shorter walking access time for areas south of the station. The 
increase in Bethesda Metrorail demand due to the addition of a south entrance was computed by 
calculating the reduction in walking distance for individual M-NCPPC blocks south of the station. 
The differences in walking distances were converted to differences in mode share using the 
Development-Related Ridership Survey. 


The use of the M-NCPPC block land use forecasts allows more accurate forecasting than would be 
possible in the MWCOG model, because the model’s land use forecast does not have nearly as 
much detail about the Bethesda area. 


Appendix F presents the calculations and results of the south entrance analysis for each M-NCPPC 
block. For blocks where a reduction in walking distance can be achieved, the resulting difference in 
transit mode share was applied to the block’s 2030 population and employment forecast to 
determine the likely percent increase that the south entrance would cause in 2030 Metrorail 
ridership levels among patrons who access the station on foot. (The south entrance is not expected 
to increase ridership among patrons who access the station by other modes, such as by bus or car, 
because it would not significantly change riders’ access times.) 


The results show that the south entrance would induce a 3.2 percent increase in pedestrian-based 
Metrorail ridership generated by residential areas, and a 7.5 percent increase in pedestrian-based 
ridership generated by employment areas. Overall, the weighted average of both land uses shows 
that the south entrance could be expected to increase pedestrian-based Metrorail ridership by 6.2 
percent. 


The magnitude of the mode share increase, 6.2 percent, is much smaller than would be suggested by 
Figure 5 and Table 3. Although the population of the ‘4-mile and /2-mile transit catchment areas 
increases by 27 percent with a south entrance, individual households observe relatively small 
reductions in walking distance—never exceeding the distance between the entrances of about 800 
feet. 
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Model Version Sensitivity 


As discussed earlier, the most recent version of the MWCOG model (Version D) was not able to be 
used in the current study because of difficulties with coding the Bi-County Transitway. Instead, this 
study used the Version C model, in which the Bi-County Transitway had been coded as part of an 
earlier project. 


Version D includes several changes to transportation facilities in the region that are not included in 
Version C. Among these changes are the additions of the Inter-County Connector and the Corridor 
Cities Transitway. A sensitivity analysis was conducted to determine whether these facility changes 
would significantly affect ridership levels in the Bethesda area. The sensitivity analysis compared 
transit person trip-table patterns from this study’s 2030 No-build scenario with the 2030 CLRP 
Version 2.1 D model. By using the total boardings and alightings for the Bethesda area and total 
regional transit person trips as measures for computing quantitative effects on local access and 
transfer rail trips respectively, the results are summarized in Part IV of Appendix E. 


The sensitivity analysis showed only minor changes in forecast ridership levels, both in the 
Bethesda area and region-wide. 


Ridership Summary 


The final ridership forecasts, presented in Table 8 and Figure 8, were computed by combining the 
results of the MWCOG methodology with the results of the South Entrance methodology. Results 
for the No-build Option (Option 1) are identical to those in the MWCOG forecast. The South 
Entrance Option (Option 2) was computed by applying the mode share increase caused by the south 
entrance to the appropriate time period, land use, and travel access modes of Option 1. 


The Bi-County Transitway Option (Option 3) was computed by applying the south entrance mode 
share increase to the MWCOG scenario with the Bi-County Transitway in place. 


The ridership in Table 8 was assigned to the closer station entrance, according to the allocations 
developed for Table 4. However, it was assumed that all passengers using the Bi-County 
Transitway would use the south entrance, because using the north entrance would require traveling 
through the Bethesda Metrorail Station, an awkward trip because of the large amount of vertical 
travel. 
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Table 8: Adjusted Ridership Summary, 2030 
Metrorail Bethesda Bi-County Transitway Transfers between Total Access Demand 
AM Peak Station Bethesda Station Metrorail and Bi-County | (excludes transfers) 


Period From Metro | From Bi- 
Entrance | Boardings | Alightings | Boardings | Alightings to Bi- County to | Boardings 
County Metro 


Nea 5100 | 5100 | On OT 
Option 1: 
orton oh 
[rors | 5300] 300 | o | 0 | 
South Ent 


Metrorail Bethesda Bi-County Transitway Transfers between Total Access Demand 
: From Metro| From Bi- 
Count Metro 


Option 1: 
No-Buiia |_Soun | 0 [0 | 
Tota | 3.100 | 5,000 


eas 

ery 

[Eres 

South Entrance aac 

without pi | South | 1,000 [4600 | 0 | 

ae 

| eee 

South Entrance] South | 900 | 1,500 | 1,400 _| 
| 2,900 _| 


with Bi-County 


Metrorail Bethesda Bi-County Transitway Transfers between Total Access Demand 
Station Bethesda Station Metrorail and Bi-County | _ (excludes transfers) 
From Metro | From Bi- 
Count Metro 
[Non [18.000 [16,100 [TONE NONI 0 Jn On 713.100 | 
Option 1: 
wo-puiia [| Sour [oO To | oo | o | 
| Total | 13,000 | 13,100 | 0 | 0 | 
ae oe 
a 
[eee 


«800 | 1400 _| 


ae 
Option 3: | North | | 7,900 | | 7,800 | i 7,900 | | 7,800 | 
South Entrance 


Note: Figures are rounded to the nearest 100 riders, which may affect sums. 
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Figure 8: Adjusted Ridership Summary, 2030 
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ANALYSIS OF CAPACITY CONSTRAINTS 


The infrastructure requirements at each entrance to the Bethesda Station were evaluated based on 
the forecasted ridership levels. At each point of access, each of the following station elements were 
analyzed: 

e Vertical circulation: elevators, escalators and stairways 

e Fare gate aisles 

e Farecard vendors 


The design criteria used for the capacity analysis are presented in Table 9, sourced to their use in 
other recent WMATA studies. 


Table 9: Assumed Metrorail Station Capacity Criteria 












































Item Source 
Peaking factor for alighting 1.28 Convention Center Metrorail Expansion Program, 
passengers P page 2 
Technical Report and Program for the Mount 
Escalator flow rate 83 ppm* Vernon Square-UDC Station to Complement the 
New Washington Convention Center, 1997. 
Up stair flow rate 55 ppm Core Capacity Study, table on page 21, modified 
per Convention Center Program 
Down stair flow rate 55 ppm Core Capacity Study, table on page 21 
Percent of passengers using 30% Convention Center Metrorail Expansion Program, 
farecard vendor page 2 
Farecard vendor peaking factor 11 Convention Center Metrorail Expansion Program, 
page 2 
Farecard vendor transactions per 25 Concurrence among Core Capacity Study and 
minute : Convention Center Program 
Average for the range (25 to 40 ppm) as cited in 
Fare gate aisle flow rate 32 ppm the Transit Capacity and Quality of Service 
Manual 
Ascent/descent rate of high-speed : Courthouse Metrorail Station Access Study, 
350 ft/min 
elevator Appendices |, IV 
Elevator acceleration and 2 Courthouse Metrorail Station Access Study, 
ae sec 
deceleration time Appendices I, IV 
Elevator load and unload time per ee Courthouse Metrorail Station Access Study, 
passenger Appendices |, IV 
Elevator door cycle time 6.22 sec Courthouse Metrorail Station Access Study, 
Appendices |, IV 
Bidvatorcab oascenuereapacit OG passengers Courthouse Metrorail Station Access Study, 
P g pacity als g Appendices |, IV 








*ppm = passengers per minute 
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South Entrance 


At the south entrance, passenger demand predicted according to the ridership forecast was allocated 
to the east and west access points in accordance with Table 5. 


Elevators 


Of particular concern at the south entrance is the new bank of elevators that would connect street 
level with the Metrorail Station and, in the case of Option 3, the transitway station. Because the 
elevators would stop at three levels under this latter option, they were evaluated using an iterative 
approach to determine the cycle length and number of passengers per elevator cab. The analysis 
considered the peak 30-minute ridership during both morning and afternoon peaks. 


The results of the analysis show that three elevator cabs are required to serve passenger demand 
under Option 2 and five cabs are required under Option 3. The elevator requirement is higher when 
the Bi-County Transitway is in place not only because the passenger load increases, but also 
because the elevators are required to serve an additional level, increasing travel times. 


One additional cab should be considered under both options so that service can continue when one 
cab is taken out of service for maintenance or repair. 


Elevator capacity could be increased using several methods, such as increasing speed or enlarging 
the cabs to accommodate more passengers. These or other similar capacity improvements may 
reduce the number of elevator cabs required. 


Under Option 3, other studies have suggested that escalators or stairways be provided between 
street level and Bi-County Transitway level, in addition to elevators. Escalators or stairs would 
improve vertical circulation, but they would not reduce the number of elevator cabs required. 
Elevator cabs would carry their maximum loads between Bi-County Transitway level and Metrorail 
level, so providing additional circulation between the transitway and street levels does not 
significantly reduce the need for elevator capacity. (Additional vertical circulation is also not 
expected to be needed for emergency egress of the Bi-County Transitway platform because of its 
high-capacity at-grade egress to the west.) 


Detailed results of the elevator analysis are presented in Appendix H. 


Infrastructure 


Aside from the elevator access, the infrastructure required to serve the south entrance is not 
extensive. Again, peak 30-minute flows were evaluated during morning and afternoon periods to 
determine the infrastructure needs. 


In both Option 2 and Option 3, vertical circulation between the platform and mezzanine could be 
served easily by one pair of escalators. This system would operate at well below half of its 
capacity, even during peak times. It would remain below capacity even if one or both of the 
escalators were replaced with a static stairway of similar width. (Including a stairway offers 
emergency egress advantages as well.) To comply with the Americans with Disabilities Act 
(ADA), it is also recommended that elevator access be provided between mezzanine and platform. 
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A minimum of two elevators is recommended so that service can continue during maintenance or 
repair. 


Two fare card vendors would be sufficient to serve demand in Option 2, increasing to three in 
Option 3. 


Passenger volume suggests that two standard fare gate aisles would be required to serve demand in 
Option 2 and three would be required in Option 3. In both options, two additional ADA-accessible 
aisles are recommended, as is one additional standard aisle as a spare. This results in a total of five 
aisles in Option 2 and six aisles in Option 3. 


Further details about the infrastructure analysis are included in Appendix I. 


North Entrance 


Passenger volume at the north entrance is highest in Option 1. It drops significantly in Option 2, as 
many existing passengers switch to the south entrance, and it drops further in Option 3 when Bi- 
County Transitway passengers shift to the south entrance. 


Infrastructure 


The existing bank of three escalators from street level to mezzanine level is expected to remain 
below capacity, even in the highest-volume Option 1. The single elevator between street and 
mezzanine provides ADA access, but a second elevator would be desirable, particularly in Option 1, 
when elevator access is not provided in a new south entrance. 


Vertical circulation between mezzanine and platform, provided by two escalators and a single 
elevator, is expected to be about 7 percent over capacity in Option 1. An additional unit of exit is 
recommended in Option | to offset this capacity shortfall; a static stairway is the most effective way 
to increase capacity because of its emergency egress advantages. 


In Options 2 and 3, the existing platform-to-mezzanine circulation remains below capacity, but the 
bank of two escalators does not provide for redundant service. When one escalator is removed from 
service, congestion is expected to result. In all options, a second platform elevator would be 
desirable to provide redundant ADA accessibility. 


The existing seven fare card vendors at the north entrance are predicted to be sufficient in Option 1. 
The farecard vendor requirement drops to five in Options 2 and 3. 


The north entrance features seven standard fare gate aisles and one ADA-accessible aisle. Under 
Option 1, only five standard aisles are needed to serve peak demand, with a sixth aisle as a spare. A 
second ADA aisle would be desirable; sufficient space exists to add an ADA aisle to the existing 
fare gate array without reconfiguring the kiosk or existing fare gate aisles. Under Options 2 and 3, 
three standard fare gate aisles are needed to serve peak demand, two fewer than under Option 1. In 
both Options 2 and 3, an additional ADA aisle would be desirable. 


Further details about infrastructure elements at the north entrance are presented in Appendix I. 
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Infrastructure Summary 


Table 10 provides a summary of the existing and required infrastructure elements for both north and 
south entrances for the three options under consideration. 


If a south entrance is constructed, it would reduce the passenger load at the north entrance, which 
has ample reserve capacity. As such, it is recommended that bus-to-Metrorail transfers remain 
focused near the north entrance, rather than shifting some to the south entrance, where the elevator 
access point will have less reserve capacity to handle additional traffic. 


Table 10: Summary of Bethesda Station Infrastructure Requirements 












































North Entrance South Entrance 
Infrastructure Element F F F F F 
Existing Option | Option | Option | Option | Option 
1 2 3 2 3 
Seer Escalators 3 3 2 2 0 0 
ree O * kk kk 
see eanine Elevators 1 2 2 2 3 5 
Vertical Stairs 0 0 0 0 1 1 
Circulation . | Escalators 2 2 2 2 1 1 
ezzanine = 
to platform Elevators 1 2 2 2 2 2 
Stairs 0 1 0 0 1 1 
Farecard Vendors 7 7 5 5 2 3 
Standard 7 5 3 3 2 3 
Fare Gate Aisles ADE d a 2 2 zi 
Spare 0 1 1 1 1 1 
Total 8 8 6 6 5 6 





























* A minimum of two elevators is recommended for redundancy. 
*“ One additional elevator should be considered for redundancy. 


Emergency Egress 


Emergency egress requirements for transit stations are set forth in NFPA-130: Standard for Fixed 
Guideway Transit and Passenger Rail Systems, published by the National Fire Protection 
Association most recently in 2003. As per section 1.3.1 of NFPA-130, the standard only applies “to 
new fixed guideway transit and passenger rail systems and to extensions of existing systems.” 
Therefore, it is WMATA’s position that the standard does not apply to stations within the original 
Metrorail system, but only to new stations on extensions of that system. As such, adding a new 
entrance to the Bethesda Station would not require the station to comply with NFPA-130. 


In order to assess the potential benefits of a new entrance, an emergency egress analysis of the 


Bethesda Station was conducted, using the parameters specified by NFPA-130. The analysis 
showed the following: 
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e The time required to evacuate the station platform at the existing Bethesda Station is 15.3 
minutes in the morning peak period and 14.9 minutes in the afternoon peak. Under Option 1 
(future No-build scenario), platform evacuation times would increase to 20.9 minutes in the 
morning peak and 19.6 minutes in the afternoon peak. 


e At the Bethesda Station, the time required to evacuate from the most remote point on the 
platform to a point of safety is 18.6 minutes during the morning peak and 18.2 minutes in the 
afternoon peak. Under Option 1, the station evacuation times would increase to 24.2 minutes in 
the morning peak and 23.0 minutes in the afternoon peak. 


Adding a south entrance improves egress times dramatically. If the station elements in Table 10 are 
provided, the platform evacuation times under Option 2 decrease to 7.0 minutes in the morning peak 
hour and 6.6 minutes in the afternoon peak hour. Station evacuation times decrease to 10.4 minutes 
in the morning peak hour and 10.0 minutes in the afternoon peak hour. Both of these times are 
significant improvements over conditions in Option 1. 


Conditions in Option 3 are very similar to Option 2, with identical platform evacuation times and 
only slightly longer station evacuation times during the morning peak period. 


Detailed calculations of emergency egress features are presented in Appendix J for the Metrorail 
Station with the infrastructure as shown in Table 10. 


In Option 3, the Bethesda Bi-County Transitway Station is expected to satisfy NFPA requirements 
easily, because patrons can exit that station to a point of safety via the west access, along the Capital 
Crescent Trail, without using any vertical circulation features and without passing through fare 
gates. 
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Appendix A: Summary of Jobs and Dwelling Units by Block, Bethesda CBD 




























































































Employees Dwelling Units 
ree Existing Cc nate Future Existing Cc packs Future 

1 44.7 234.7 279.4 34 93 127 
2 97.9 40.4 138.3 4 0 4 
3 75.5 86.6 162.1 7 0 7 
4 12.2 161.5 173.7 2 104 106 
5 21.8 51.5 73.3 11 164 175 
6 39.1 16.7 55.8 16 0 16 
7 18 9.9 27.9 7 0 7 
8 365.7 48 413.7 0 127 127 
9 1,116.5 112.7 1,229.2 245 0 245 
10 357 123.4 480.4 112 122 234 
11 143.3 59.2 202.5 0 0 0 
12 1,009.3 150.1 1,159.4 0 0 0 
13 197.7 288.6 486.3 0 103 103 
14 92 78.1 170.1 260 314 574 
15 234.3 83.9 318.2 0 56 56 
16 1,061.3 275.9 1,337.2 273 418 691 
17 0 0 0 749 88 837 
18 0 0 0 89 0 89 
19 0 0 0 264 0 264 
20 520.1 134.4 654.5 8 7 15 
21 230 56.2 286.2 0 0 0 
22 356.8 140.5 497.3 0 0 0 
23 763.9 162.7 926.6 0 0 0 
24 34.5 45.2 79.7 0 0 0 
25 180.4 26.9 207.3 0 0 0 
26 0 41.2 41.2 0 -1 -1 
27 0 0 0 0 0 0 
28 0 0 0 0 0 0 
29 0 0 0 0 0 0 
30 0 0 0 0 0 0 
31 0 0 0 0 0 0 
32 0 0 0 0 0 0 























Table continues, next page 
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Employees Dwelling Units 
ae Existing Cc pana Future Existing Cc ees Future 

33 0 0 0 0 0 0 
34 0 0 0 0 0 0 
35 0 0 0 0 0 0 
36 0 0 0 2 0 2 
37 0 0 0 0 0 0 
38 0 0 0 0 0 0 
39 195.9 235.7 431.6 0 0 0 
40 558.8 107.7 666.5 60 95 155 
41 38.1 150.1 188.2 284 253 537 
42 71 95.9 166.9 586 5 591 
43 707.2 105.2 812.4 0 0 0 
44 873.7 238.5 1,112.2 0 21 21 
45 371.1 76.9 448 0 264 264 
46 2,390.8 1477 3,867.8 0 0 0 
47 669.8 196 865.8 0 0 0 
48 0 252.4 252.4 312 0 312 
49 3,831.6 646.5 4,478.1 0 0 0 
50 0 0 0 0 0 0 
51 0 0 0 37 0 37 
52 1,021.4 141.8 1,163.2 1 0 1 
53 384.1 655.8 1,039.9 0 

54 754.1 181 935.1 0 

55 1,219.3 181.4 1,400.7 0 

56 2,830.9 483.8 3,314.7 204 0 204 
57 107.6 75.2 182.8 59 0 59 
58 186.7 1,048.7 1,235.4 0 263 263 
59 0 0 0 27 0 27 
60 424 142 566 18 49 67 
61 0 0 0 12 0 12 
62 2,261.6 812.5 3,074.1 371 -1 370 
63 1,545.4 454.1 1,999.5 0 0 
64 660.5 698.3 1,358.8 0 0 
65 985.1 271.4 1,256.5 198 198 

















Table continues, next page 
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Employees Dwelling Units 
Eee Existing Cc hace Future Existing Cc ae Future 
66 392 58.3 450.3 0 0 0 
67 0 0 0 0 0 0 
68 0 0 0 0 0 0 
69 0 0 0 0 0 0 
70 0 0 0 0 0 0 
71 739.4 145.7 885.1 3 0 3 
72 888.1 132.2 1,020.3 0 0 0 
73 31 69.1 100.1 0 2 2 
74 226.2 46 272.2 1 21 22 
75 221.4 71.9 293.3 0 16 16 
76 402.1 360.4 762.5 54 103 157 
77 0 25.9 25.9 149 60 209 
78 38.7 36.9 75.6 247 10 257 
79 2,070.2 386.2 2,456.4 0 0 0 
80 1,075.7 434.4 1,510.1 0 180 180 
81 168.5 205.8 374.3 63 0 63 
82 383.7 123.5 507.2 306 0 306 
83 1342 418 1760 0 105 105 
84 0 32.6 32.6 21 100 121 
85 0 0 0 70 0 70 
86 0 0 0 179 0 179 
87 0 0 0 369 0 369 
88 28.9 4.3 33.2 274 17 291 
89 0 0 0 88 0 88 
90 0 0 0 110 0 110 
91 43 62.6 105.6 103 -1 102 
TOTAL 37,111.6 13,770 50,881.6 6,091 3,355 9,446 























Source: Maryland National Capital Park and Planning Commission, 2004 


* Block number designations per M-NCPPC, as shown on attached map. 
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Bethesda CBD Block Map 


Legend 
* Proposed Elm St. Entrance 


iM Existing Metro Entrances 
Updated blocks 





Wiga cap 
A 


Source: Maryland National Capital Park and Planning Commission 
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Appendix B: Modeling and Operating Assumptions 


Bi-County Transitway Assumptions 


Travel Demand Model 


Model Version: MWCOG Version 2.1/TP+, Release C 

Demographic Forecast: Round 6.2 of the MWCOG Cooperative Forecasts 

Background Networks: FY 2003-2008 TIP/2002 CLRP Air Quality Conformity Networks 
adopted in July, 2002. 

Horizon Year: 2025 


Transit Operations 


Mode: Light Rail 

Vehicle: Low-floor, 60 seats, 60 standees 

Consist: Peak: 2-car trains; Off-Peak: 2-car trains 

Fleet: Bethesda to New Carrollton: 47 cars (including 8 spares) 
Travel Time: Bethesda to New Carrollton: 32 min (27 mph) 
Fares: LRT uses Metrorail fare structure 


Rail Operations 


Rail operations are as coded in the CLRP, adding the Purple Line between Bethesda and New 
Carrollton Metrorail stations. The following additional transitway stations are coded: 


Chevy Chase Lake 

West Silver Spring 

Silver Spring Metrorail station 
New Hampshire Avenue 
University of Maryland West 
University of Maryland East 
College Park Metrorail station 
Riverdale Road 


Headways are assumed as 6 minutes during peak periods, 10 minutes midday and early evening, 
and 15 minutes in late evening. 
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Bus Operations 
Bus operations are as coded in the CLRP with the following changes: 


METROBUS 

e 84, 85 - code to serve the Riverdale LRT station 

e C2-code to serve the New Hampshire, UM West, and UM East LRT stations 
e C4-code to serve the New Hampshire LRT station 

e C8 —code to serve the UM West and UM East LRT stations 

e F4-code to serve the Riverdale LRT station 

e F6-—eliminate, duplicates the Purple Line 

e F8—code to serve the New Hampshire LRT station 

e Jl —terminate at proposed Chevy Chase Lake LRT station 

e J2,J3 —reduce frequency to 20 minutes each 

e J4-eliminate 

e J5—reroute along Rockville Pike to the Bethesda Metrorail Station 
e K6- code to serve the New Hampshire LRT station 

e L7, L8—code to serve the Chevy Chase Lake LRT station 

e R3-—code to serve the UM West LRT station 


RIDE-ON 
e 1 —reroute to serve the proposed West Silver Spring LRT station 
e 3&5 - code to serve the Woodside station 


THE BUS 
e G-—code to serve the UM East LRT station 
e 14-—code to serve the Riverdale LRT station 


STATION SERVICE (new stations) 

e Chevy Chase Lake — Metrobus J1, L7, L8 

e West Silver Spring — Ride-On 1 

e New Hampshire Av. —Metrobus C2, C4, F8, K6, Z19 
e UM West —- C2, C8, F8, R3 

e UM East— C2, C8; The Bus G 

e Riverdale Rd. — 84, 85, F4; The Bus 14 
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Assumed Ride-On Bus Service to Silver Spring and Bethesda, 2025 Build Scenario 


Headway* 
(minutes) 


Off- 
Peaks 


Friendship Heights Station - Silver Spring Station 5:00 AM - 10:45 PM 30 30 


Silver Spring Ride-On Operations Center - Silver 4:45 AM- 10:45 PM 20 30 
Spring Station 


Route 


Route Description 


Span of Service 
Peaks 





7:00 AM - 8:45 AM 
Takoma Station - Silver Spring Station 5-15 PM -6-45 PM 30 NA 


Kensington Station - Silver Spring Station 6:00 AM - 7:00 PM 30 30 


Twinbrook Station - Silver Spring Station 5:00 AM - 1:00 AM 8 30 


(ee) 


Langley Park - Silver Spring Station 4:30 AM - 1:15 AM 12 15 
Langley Park - Silver Spring Station 4:45 AM - 12:00 AM 15 20 


Takoma Station - Silver Spring Station 4:30 AM - 1:00 PM 10 30 
Langley Park - Silver Spring Station 5:15 AM - 10:30 PM 7 15 


6:30 AM - 9:45 AM 
Takoma Station - Silver Spring Station 4:15 PM - 7:00 PM 20 NA 


6:15 AM - 9:00 AM 
Dallas Avenue - Silver Spring Station 4:15 PM-8:15 PM 30 NA 


Hillandale - Silver Spring Station 4:15 AM -1:00 AM 7 15 


6:30 AM - 8:45 AM 
Hillandale - Silver Spring Station 3:45 PM - 7:00 PM 30 NA 
Medical Center Station - Bethesda Station - 7:15 AM - 9:15 AM 30 NA 
Friendship Heights Station 4:45 PM - 6:30 PM 


Silver Spring - MARC Shuttle 6:15 AM - 7:15 PM 7.5 7.5 


Wheaton Station Forest Glen Station - Silver 6:00 AM - 8:00 PM 30 30 

Spring Station 

Wheaton Station - Silver Spring Station 5:15 AM - 10:45 PM 15 30 
6:00 AM - 10:00 AM 

Friendship Heights Station - Silver Spring Station 2:00 PM - 7:30 PM NA 


Takoma Station - Silver Spring Station 5:30 AM - 9:00 PM 25 30 
Langley Park - Silver Spring Station 4:15 AM - 1:15 AM 4 12 


2 
2 
2 
2 
2 


Glen Echo - Bethesda Station 6:15 AM - 7:15 PM 30 30 
Medical Center Station - Bethesda Station 6:00 AM - 9:00 PM 20 30 


Table continues, next page 
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Headway* 
inut 
Route Description Span of Service es!) 
Off- 
Peaks 


Naval Ship Research and Development Center - 6:30 AM - 9:30 AM 30 
Bethesda Station 3:15 PM - 7:45 PM 


2 . . 6:00 AM - 9:00 AM 
Wheaton Station - Medical Center Station 3:15 PM-7:15 PM NA 





; 5:45 AM - 10:15 AM 

Aspen Hill - Wheaton Station - Bethesda Station 2-15 PM-7:45 PM NA 
Wheaton Station - Medical Center Station - 5:00 AM - 10:15 PM 30 
Montgomery mall 


Potomac - Bethesda Station 6:30 AM - 8:00 PM 30 


Medical Center - Bethesda Station - Friendship 5:15 AM - 12:45 AM 30 
Heights Station 


92 Bethesda 8 Shuttle 7:00 AM - 2:00 AM NA 


“Headway is the time between buses on a given route. 





Assumed MTA Bus Service to Silver Spring, 2025 Build Scenario 


Headway 
(minutes) 


ff 


Route Route Description Span of Services 


929 Baltimore - Columbia - Silver Spring Station - 5:00 AM - 8:45 PM 42 limited 
Washington service 

. : : : : ; ; limited 

915 Columbia - Silver Spring Station — Washington 5:15 AM - 8:00 PM Saniee 


“Headway is the time between buses on a given route. 
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Assumed WMATA Metrobus Service to Silver Spring & Bethesda, 2025 Build Scenario 


Route 





6:00 AM — 9:45 AM 
Bethesda Reverse Commute 4:00 PM —7:45 PM 


New Carrollton Station - Silver Spring Station 5:15 AM - 10:45 PM 
J1,2,3 | Silver Spring Station - Montgomery Mall 4:45 AM — 3:00 AM 


5:45 AM — 9:15 AM 

College Park — Bethesda 3:30 PM —7:15 PM 
6:15 AM - 9:30 AM 

Twinbrook Station - Silver Spring Station 3:45 PM - 6:45 PM 
5:45 AM -— 9:00 AM 

ELD EXpless 3:00 PM — 7:00 PM 


oo - Wheaton Station - Friendship Heights 5:15 AM - 11:30 PM 


L7,8 


Shady Grove Station - Silver Spring Station 4:15 AM — 2:45 AM 
$2,4 Silver Spring — Federal Triangle 4:15 AM — 3:00 AM 


Rockville Station - Wheaton Station - Silver Spring 


Y7.8,9 Station 


4:30 AM - 3:15 AM 


5:00 AM — 9:45 AM 
3:00 PM — 9:15 PM 


5:30 AM - 8:45 AM 
4:00 PM - 8:45 PM 


Glenmont — Silver Spring 


Colesville - Fairland - Silver Spring Station 


Colesville Road - Silver Spring Station 6:00 AM — 7:45 PM 
ane 6:15 AM - 9:00 AM 
Old Columbia Pike - Silver Spring Station 42:15 PM -7:00 PM 
Fairland - Silver Spring Station 5:00 AM - 3:00 AM 
ae Z- | Briggs Chaney Park-and-Ride Lot - Silver Spring 5:15 AM — 9:30 AM 
Station 3:30 PM — 8:15 PM 
79,29 Burtonsville Park-and-Ride Lot - Silver Spring 5:15 AM - 10:00 AM 
Station - Laurel 3:15 PM - 7:45 PM 


Old Georgetown Rd/ Bethesda Corridor — Tysons 6:30 AM — 10:00 AM 


eae. Beltway Express Service 3:15 PM — 7:45 PM 


* 
ar 
0) 
© 
roe 
= 
® 
< 
a 
pe 
> 
® 
Ln 
3 
® 
oy 
® 
@ 
= 
® 
@ 
=) 
oy 
Cc 
7 
© 
n 
° 
=) 
i) 
© 
= 
© 
=) 
“ 
fe) 
Cc 
= 
o) 


oO 
(o>) 


Route Description Span of Services 





Headway* 
(minutes) 
Off- 
Peaks Paaks 
20 NA 
15 40 
6 20 
20 20 
30 NA 
15 20 
8 30 
15 30 
5 15 
7 15 
30 NA 
15 NA 
30 30 
30 NA 
15 (8) 30 
10 NA 
20 NA 
20 30 
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Appendix C: Metrorail Service and Headway Comparison (minutes) 


Orange 


FA, Shady GrovetoGlenmont | _4 | 12| 26 [6 


*4 trains for tripper service 
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Appendix D: Comparison between Land Use Forecasts in the Bethesda CBD 


a. [aa | 2065, 713| 28.984[ 9 | _2.089| 25,696 1,260, 
202516.2 
Total 7.655] t9s19[ a7.7ee| 49 | 6a71| soe | 2.210 

aaa [ares [rosa 7sao[ 9| 1a7e[ 5.420 | oa 

p. [saa | aoa 707 | 26100[ | 17a] 23.67 | 1,195) 
2030/6.4A 
Paes [aasi[ 40a7[ sao] a | 1so7[aei7| 507. 

c. [aaa [2263 3,706[ 22,803[ 8] 1616[ 20,71] 1,048. 
2005/6.4A 
Total | 6076] 44,326[ 97.742| 41 | _sa77| 30,62 | 7,962 
Biel 
an 
Pasay 
au 
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Appendix F: Calculation of Increased Ridership Caused by South Entrance 
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Surrogate Ridership 
N. & S. Entr. Percent Increase 
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* Source: WMATA Development-Related Ridership Survey, 1987, 1989 
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Adjustments to Account for South Entrance 


ip 


Ridersh 


Appendix G 


88°P C7 ss 
L998‘ 900‘1 qgowoas{ 
ZO'L GrL'¢ qgoo1} = owe] 


t+ 


9g'¢e 900'L 
ZO'L 


— 


29'S 
LLL 


jose | 
ezoL 
o 
os 
ez9'% 
erZt 
oo 
oO 
oO 
oO 
oO 
oO 
Oe 


oO 
— 
s 
_ 





Hulseasoul 0} yOafqns Sdiuy :W Wed 


99ULJJUS Y}NOS JO} JUNDDDE 0} paysn[pe ¢ uoNdO 


Lez‘el | _1e}0L 
ee as 
use‘y | dO 

aa re 

gos |zize | Wd 
se 

|W 


LZzS‘eb 


il 


| 
sie lezz's | WV 
a 
Bunybiyjupseoa] 


(paysn{py) AjuO unos 0€0Z 


ocs‘9 _—ifoze’6 || te}0L 
ose's fies’) faa wor 
ors —s68G2 | Ga OL 
gs 
ge 


o 


= 


Ul 
BLS ert lag wo 
88 26 | dgooL 
Lvs Oly |G wos ae 
cS slo's | GgoOL] OneW| AM dO 
lees'z | E30 as | 
oe 
| Wy 1210.1] 


qo woly 
Wy 12}0 


ddd OL 
dgo wo | 
agooL] one] Jd Wy 
| 
One| AM WV 
Lis a2 ll 


|| 


O1}9 Jd dO 


©) }00|}O 


ea | od 
aa ers 
| OPIN dO IPIOL 
ae eee 
| One| 1d dO 
| 
| OneIN 

| revo] 
——— 
| One| W 
== 
| one IN| 
etal 
| OneIN| 
== =| 


zoo, 
ens =| 
S201 | 
S201 
as 
col 
zeor | 
ez] 


one 


COIS IOIN TS 

LOIN | [69 

NIT ]Olo 
N oO 


© 


go OL 





Sunubiy] Sulpseog] 


AjuO adues}UQ YU}NOS :zZ UOI}dO 


= = | 
GZO'L Buipseog Wd 


GLO'L 


€0'L Bunybiy Wd 
ZE0'L Bulpseog WV 
> eae a ol 


sioyoe 4 yuawysnipy 
dij ssa00y ¥IEM 





46 


Option 3 adjusted to account for south entrance (continued) 


Part D: New total trips, excluding transfers 


Part C: New total trips, adjusted for 


Increase in trips due to south entrance 
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2030 No-Build (Adjusted) 


Bi-County Transitway/Bethesda Station Access Demand Analysis 
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Appendix H: South Entrance Elevator Analysis 


52 


Bi-County Transitway/Bethesda Station Access Demand Analysis 


JOON}S 0} CUO] WOI4 
AyunoD-1g 0} oujay\) WO 
ya}S 0} AJUNOD-I1g Wol4 
OuJaW\ 0} AJUNOD-Ig WoOs4 
AyunoD-!g 0} }ee4}S WOl4 
OS 0} }O9N}S WOI4 
JEAJ9}UI 

jeawue qeo ebelony 


(9as) 
SOW] [PAPI] 10}EAR|Q 


Sul} 
ajoAo 100q 


peojun 
/Peo| O} 
Ja6Buessed 
Jed aul] 


Ayoedeo 
JaBuessed 


geo 


aul} 


ja0ep 9 
ja00e geo 


sueBuessed 
Bunybrye 
JO} 10}08} 
Buryeed 


sBunybily 


uoljlodoidg 
ssaooy jes. 


peysnipy 


+ 


= 
2] 2 |] O] QP 
ol/olal+is 
OlN|N| ofa 


4 at 
N 


o 
ioe) 
© 


+ 


+ 


Oo 
9 
NR 
past 


Ke) 


Ke) 


o 
N]POPoswMmswo 
OlOINININ 

[|<] 


peo} (99s) owl} 
JeBuesseg Jeanejnwng 


zo 
a 
oo 
er 
er 
Sl 
ey 
er 
er 
ey 
ey 
ey 
oo 
zo 
zo 
zo 
zo 
zo 
zo 
zo 
zo 
zo 


OO 


[!e1} BIA SSeD0V 


QvVO1 YAONASSVd MVAd 
AWIL ATOAOD WLOL 


JOAQ] ]Je0U]S Je Xe SIeHUeSsseY ey = forzoe sf Qe 

jeag| AjunoD-1g Je Je]Ue sueBuessed loo ~3Fsifcoto—esé—if7'!—“ =e” 
jen] AjUNOD-Ig ye xe s@buessed loo ~3Fsiftoto—esé—if7'!D—“=es”FT 
J@AQ| OUJO Je Ja]JUa saBUassey ey = fozor =~ [v'g0e Ss” 
JOAZ] OJ Je 1X SugHUasseg zo tsi«éd( VL Sse 


J@AQ| JOON]S Je JOJUS SJoBUassed zo ti‘édK NLS CsC[zgoe 


ajoAo UILU 
Jad qeo ued O€ weed ul 
siabuessed syebuessed 


qeo sed 


(4) esty siabuasseg 


sisKjeuy aj9A5 10}eA9/9 


JBJS 0} OOP] WOI4 poswinbas 


AyunoD-!g 0} oujay\) WO sqeo jo ‘ON 
J2el]S 0} AUNOD-!g Wo 
OuJa 0} AJUNOD-Ig WoOs4 
Ayunoy-1g 0} }ee4}S WOl4 


OdJB\| 0} }B9N}S WOI4 


eouedjUuy 
yinos 


74 
4e98d WV poled oul] 


sisAjeuy J0}eA9|9 
aoues}UQ YyNOS epseujeg 


‘jug unos | ‘jug unos jseoa104 JaBuesseg 


yeed ul og | yeed sy ¢ 





53 


Bi-County Transitway/Bethesda Station Access Demand Analysis 


JOOd}S 0} CUO] WOI4 
AyunoD-1g 0} oujay\) WO 
yal}S 0} AjUNOD-!1g Wol4 
OuJaW\ 0} AJUNOD-Ig WoOs4 
AyunoD-!g 0} }ee4}S WOl4 
OS 0} }89N}S WOI4 
JeAJ9}Ul 

jeawue qeo ebelony 


(9as) 
SOW] [PAPI] 10}EAR|Q 


Sul} 
ajoAo 100q 


peojun 
/peo| O} 
JaBuessed 
Jed aul] 


Ayoedeo 
Ja6Buessed 


geo 


aul} 


ja0ep 9 
ja00e geo 


sseBuessed 
Bunybrye 
JO} 1008} 
Bulyeed 


lo =| sOunubiiy 


QvVO1 YAONASSVd MVAd 
AWIL ATOAO WLOL 


JOAQ] ]80U]S Je Xe SIeHUESseY SE ee Pc 

jeag| AjunoD-1g Je Je]Ue sueBuessed loo ~3Frs fcotco—e—éif7'!—“=es”Ff 
jeg] AjUNOD-Ig ye xe s@buessed loo }~3Fsifcotco—esé—if7'!—“=s——s”FT 
JOAQ| OMB Je Ja]Ua saBUasseY leo = [zone = [zz 
JOAQ] OO Je Xe SugHUasseg a x 


Ke) 


J@AQ| JOON]S Je JOJUS SJaBUassed ie =—sifgeg)~sgoz 


9joAo UILU 
Jad qeo ued o¢ yeed ul 
sioBuessed syeBuessed 


qeo sed 
sueBuessed 


sisKjeuy aj9AQ 10}eA9/9 


JBON}S 0} OOP] WOI4 poainbas 
AyunoD-1g 0} oujay\) WO sqeo jo ‘ON 
yee]S 0} AJUNOD-!1g Wo gouequy 
OuJay 0} AyUNOD-Ig Wos4 uynos 
Ayunoy-1g 0} }ee4}S WOl4 : 


A 
OdJB\| 0} }B9NS WOI4 Weed Wd | pousd ew 


uolodolg JSS} | one | Aunod-14 | yug yjnog | “uy unos yseoa104 JaBuassed sisfjeuy 10}eAa/3 


ssaooy |Ie1L paisnipy [!e1} BIA SSED0VY 


yeed ulm og | yeed sy ¢ s9ues}JUZ Y}NOS epssyjag 





54 


Bi-County Transitway/Bethesda Station Access Demand Analysis 


JOON}S 0} OMS] WOI4 
AyunoD-Ig 0} oujay\) WO 
yau}S 0} AjUNOD-I1g Wol4 
OuJa\ 0} AJUNOD-Ig WOs4 
AyunoD-!g 0} Jee} WOl4 
OdJB\| 0} }B9}S WOI4 
JEAJ9}UI 

jeawue qeo ebelony 


(9as) 
SOW] [PAPI] 10}EAR|Q 


Sul} 
ajoAo 100q 


peojun 
/Peo| O} 
Ja6Buessed 
Jed aul] 


Ayoedeo 
JaBuessed 


geo 


aul} 


je0ep 9 
ja00e geo 


sueGBuessed 
Bunybrye 
JO} 10}08} 
Buryeed 


vS7'0 sbugysily 
zrvo_[_sbupieoa| 


uoljodoidg 
ssaooy jes. 


paysnipy 


NR 


NR 


ite) 


Or) 
ae 
Ve) 


NI] oO 


JeBuesseg Jaajejnuing 


re 
3 
voc 
oz 
oz i 
oz 
oz fe 
rsp 
rs ir 
rs 
oo is 
ve 
re 
jeer 


OO 


[!e1} BIA SSeD0V 


dvO1 YAONASSVd MVAd 
AWIL ATOAO WLOL 


JOAQ| ]J80U]S Je Xe SIeHUESseY loz = feson—soszg 


jaa] AJUNOD-1g Je xe sJeBuessed |p" 


Pp C—“‘C;OCC(USCOsuoocf TT 
Pp C—C“‘(C Soc | CCS 
JOAQ] OOP Ye Ja}Ua sJaBUasseg a a ae 

JOAQ] OSI Je XO SJoBUesseg xn (<2 (Sc 

Pp C—“‘;™CC(U@dOsuoocf | 
ee ee ee ee 
Jang] Ajuno+-1g Je JajUa siebuasseg CE Ee Cc 
Jang] AjUNOD-Ig je WIxe sJebuasseg EC CX Da 
ee ae ee eee 
eee ee ee es 
|OAg| JOaU]S Je JoJUa SJaGUasseg ve = sos ~—sdwesz 


ajoAo UILU 
(y Jad qeo ued O€ weed ul 
siobuessed syebuessed 


4 at 
N 


qeo sed 
sieBuessed 


sisKjeuy aj9A5 10}eA9/9 


JBJS 0} OOP] WOI4 pouwinbas 


AyunoD-!g 0} oujay\) WO sqeo jo ‘ON 
J2el]S 0} AUNOD-!g Wo Aemysued | 
OuJa 0} AJUNOD-Ig WoOs4 Ayunoo-Ig 


Ayunoy-1g 0} }ee4}S WOl4 € 


OdJB\| 0} }B9N}S WOI4 weed WV 


sisAjeuy J0}eA9|9 
aoues}UQ YyNOS epseujeg 


poued ouwly 


‘jug unos | jug yujnos jseoa104 JaBuesseg 


yeed ul og | yeed sy ¢ 





55 


JOOS 0} OO) WOI4 : QVO1 YSONASSVd MVAd 
Ayunog-!g 0} Ose) WO ; AWIL ATIOAO WLOL 
jeau}S 0} AJuNOD-Ig WOJ4 JOAQ] JOaW}S Je xe sJoBuessed a CS (a 
AyunoD-!g 0} ea WOsS : : : : JOAQ] JOI]S O} [OACI | a ee eee 
jong] Aunog-1q ye Jejue siebuassed|90 = zs 
Jang] AjuNOD-Ig Je xe sJebuasseg er =—siéi( OL sGE 
JOA9] OOP Je Ja}Ua sIaBuasseg zw. |geze  fesig 
JOAQ] OMI Je XE SJaBUesseg se = fogs =—sfcosz 
Jeng] Aunog-1q ye Jejue siobuassed|e) = zezszLL 
Jang] AjunoD-1g je xe siebuasseg ez si C'tzz@ 
. [OA9Q] }99.)S Je Ja]Ua SJaBUesseY sp =—sfezz—s[gtege 


ulw 
O¢ yeed ul 
syeBuessed 


JEAJ9}UI 
jeawue qeo ebelony 


(das) 
SOW] [PAPI] 10}EAR|Q 


soe are hed 
N 


Sul} 
ajoAo 100q 


OCL/OLOIMnM | O;O;omO] t+ 


peojun 
/peo| O} 
JaBuessed 
dod oul 


Ayoedeo 
JaBuessed 


geo 


peeds qeo 
oul} 9joho 

ja0ep g (99s) OWL Jad qeo ued 

jao0e qeg ssaBuessed 


Ke) 


L 
Z 
g 
L 
8 
L 
8 
8 
L 
c 
L 


= 
NR 


Ive) 
t+ 
Ke) 
t+ 


qeo sed 
syeBuessed 


sisKjeuy aj9AQ 10}eA9|9 


JOOS 0} OO) WO pauinbas 
AyunoD-!g 0} Oey WOJS sqed Jo ‘ON 
18eNS 0} AUNOD-Ig WO Aemsuel | 
oa 0} AJUNOD-Ig WOJ4 Ayunoy-!g 

8 See AyunoD-!g 0} }e@a4}S WOl4 € 
zvr'0 | s6unybiy leech | : OS 0} JO8N1S WO | 482d Wd | POWag Ow] 


uolodolg JSe0B0} | one | Aunod-14 | yug yjnog | “uy unos yseoa104 JaBuessed sisfjeuy 10}eAa/3 
ssasoy [lei pajsnipy 124} BIA sse00y yeed ul og | yeed wy ¢ 90ues}UQ Y}NOS epsaujog 


N 


2 4 
Lars 


sueBuessed vee 
Bunybrye 
JO} 1008} g 


Burjeed Z LL 


9 
19 | 
ken) 

o 


NR 
oO 





Bi-County Transitway/Bethesda Station Access Demand Analysis 


56 


Bi-County Transitway/Bethesda Station Access Demand Analysis 


Appendix I: Metrorail Station Infrastructure Analysis 
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